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Dabigatran etexilate is a novel, oral, reversible, direct thrombin inhibitor that constitutes a major breakthrough for stroke
preventioninpatientswithnonvalvularatrialﬁbrillation(AF).DabigatranwastheﬁrstneworalanticoagulantapprovedinEurope
and became available in Portugal, for stroke prevention in nonvalvular AF, earlier than in most European countries. This paper is
the joint eﬀort of a panel of experts from diﬀerent specialties and provides information on the use of dabigatran, in anticipation
of the challenges that will come with increased usage.
1.Introduction
Dabigatran etexilate (designated as dabigatran from here
onwards) and other new oral anticoagulants (OACs) consti-
tute a major breakthrough for stroke prevention in patients
with nonvalvular atrial ﬁbrillation (AF). They have been
shown to be an alternative to vitamin K antagonists (VKAs)
that does not require routine laboratory control. Dabigatran
(Pradaxa, Boehringer Ingelheim, Ingelheim, Germany) is
a reversible direct thrombin inhibitor and, in the RE-LY
trial (Randomized Evaluation of Long-term anticoagulation
therapY), a phase III study, 150mg bid was more eﬀective
in terms of stroke prevention in nonvalvular AF than VKA,
whereas 110mg bid was as eﬀective as VKA, with a lower
risk of bleeding [1]. Soon after the completion of this trial,
the US Food and Drug Administration (FDA) approved
dabigatran 150mg bid and 75mg bid (for patients with a
creatinine clearance of 15 to 30mL/min) [2]. Subsequently,
the European Medicines Agency approved the doses of
150mgbidand110mgbid(forpatientsagedatleast80years,
with an elevated risk of bleeding or receiving verapamil)
[3] as an alternative to warfarin for stroke and systemic
embolism (SE) reduction in patients with nonvalvular
AF. The American College of Chest Physicians (ACCP)
Guidelines on Antithrombotic Therapy and Prevention of
Thrombosis (9th ed) suggest dabigatran 150mg twice daily
rather than adjusted-dose VKA for patients with nonvalvular
AF [4]. Moreover, recent quantitative beneﬁt-harm and
economic analyses in the UK support regulatory decisions
that dabigatran oﬀers a positive beneﬁt to harm ratio when
compared to warfarin [5].
Despite considerable variation among diﬀerent coun-
tries, stroke has been appointed as the second leading cause
of death worldwide [6]. Portugal was ranked the highest
among Western European countries in terms of stroke
mortality [7], and available data suggests that stroke not only
continues to be the leading cause of death in this country
[8], but also that its incidence is comparatively higher (crude
annual incidence 3.05 and 2.69 per 1000 for rural and urban
populations, resp.; corresponding rates adjusted to European2 Thrombosis
standard population 2.02 and 1.73) [9]. There is no deﬁnite
explanation for these facts, but a recent survey suggested
that a higher prevalence of AF in the Portuguese population
aged 40 and over, as compared to studies carried out in
othercountries,combinedwithanunderutilizationofVKAs,
might contribute to these ﬁgures [10–12]. Furthermore, the
Stroke and Atrial Fibrillation Ensemble (SAFE) II study
suggested that, among patients with AF-associated stroke,
underutilization of VKAs (70% of the patients had an
indication for OAC, but less than 25% were anticoagulated)
is frequently attributed to inappropriate reasons, such as fear
of bleeding complications and low compliance [13].
Dabigatranwastheﬁrstneworalanticoagulantapproved
in Europe for stroke prevention in nonvalvular AF and be-
came available in Portugal earlier than in most other Euro-
pean countries. It seems reasonable to assume that its
widespreadutilizationmaysoonbecomeareality,notonlyin
hospital settings, but also in rural areas that lack laboratory
facilities and particularly among clinicians previously reluc-
tant in prescribing VKAs.
This paper is the joint eﬀort of a panel of Portuguese
experts from diﬀerent specialties and provides information
on the use of dabigatran, in anticipation of the challenges
that will come with increased usage. The authors discuss
themanagementofdabigatran-associatedcomplicationsand
the diﬀerent clinical scenarios a clinician may encounter in
patients treated with this new anticoagulant, underlining the
paucity of systematic data, particularly on the management
of recently reported hemorrhagic complications. Given the
lack of speciﬁc clinical evidence, some of the recommen-
dations below are based exclusively on the opinion of the
authors and are identiﬁed as Author’s Recommendations
(AR).
2. Questions
2.1.Shouldthe DecisiontoStartTreatmentwithDabigatranor
to Switch from VKAs to Dabigatran Be Restricted to Specialists
Managing Patients with Atrial Fibrillation? What Is the Role of
the General Practitioners (GPs)? AF is frequent in the general
population, its prevalence increases exponentially with age,
and it is responsible for up to 20% of all strokes [14]. Due
to the known limitations of VKAs, many patients with AF
at a moderate-to-high risk of stroke, and with an indication
for anticoagulation, are currently not treated [10]. For these
patients dabigatran represents a new window of opportunity.
Asﬁrst-linecliniciansinnationalhealthsystems,GPscan
play a critical role not only in the diagnosis, but also in the
treatment of AF. This position can be strengthened by the
approval of new OACs, such as dabigatran, that has a better
eﬃcacy/safety proﬁle and a broader therapeutic window [1].
The prerequisite for dabigatran prescription is not so
much that the physician is a specialist or GP, but that he
is competent in AF management and knowledgeable of its
pharmacological treatment, dabigatran included.
WhenaGPdiagnoses AFthreeissuesmustbe addressed:
(1) rate and rhythm management,
(2) antithrombotic management,
(3) diagnosis of concomitant cardiac disease and, when
present, appropriate therapy [14].
In terms of antithrombotic therapy, recommendations
for its use should be based on the presence (or absence) of
risk factors and the risk of bleeding should also be taken
into account [14]. According to the 2010 European Society
of Cardiology (ESC) guidelines, the new CHA2DS2-VASc
stroke risk stratiﬁcation scheme may have a better predictive
value when compared to the CHADS2 score [14]. As for
the risk of bleeding, the HAS-BLED risk stratiﬁcation score
can be used for its determination [14]. With these results in
mind and with the objective of obtaining a positive clinical
beneﬁt between prevention of thromboembolic events and
avoidance of hemorrhagic complications, the decision to
start OAC and to prescribe dabigatran or to switch from
VKAs to dabigatran can be taken by any physician (AR).
2.2. How to Start Dabigatran? How to Switch from VKAs
or Parenteral Anticoagulants to Dabigatran? Before starting
dabigatran, creatinine clearance (CrCl) must be evaluated
in all patients using the Cockcroft-Gault formula [15, 16].
In Europe, dabigatran is contraindicated in patients with
severe renal failure (CrCl < 30mL/min) [17]. In the USA,
the FDA approved dabigatran 75mg bid for patients with
a creatinine clearance of 15 to 30mL/min [2]. A complete
blood count should also be performed, since anemia and
thrombocytopenia increase the risk of bleeding [4].
To switch from VKAs to dabigatran, physicians should
ﬁrst stop VKA and obtain an international normalized
ratio (INR). If INR is below 2.0, dabigatran can be started
immediately; if INR is between 2.0 and 3.0, dabigatran
should be started in 2 days (AR). For patients with INR
above 3.0, a further INR should be obtained after 2 days and
dabigatran should be started as soon as the new INR is below
2.0, as stated above.
To switch from parenteral anticoagulants to dabigatran,
with intermittent therapy (low molecular weight heparin),
dabigatran should be given 0 to 2 hours before the time
the next dose would be due. With continuous treatment
(intravenous unfractionated heparin) dabigatran should be
given at the time of discontinuation [17].
When switching from a VKA to dabigatran, clinicians
should be aware that the beneﬁts of dabigatran over warfarin
are inﬂuenced by the eﬃciency with which the INR is
controlled [18]. For all vascular events, nonhemorrhagic
events and mortality, advantages of dabigatran over warfarin
were greater at sites with poor INR control when compared
to sites with good INR control. Nevertheless, the beneﬁts of
dabigatran 150mg bid at reducing stroke or SE, dabigatran
110mg bid at reducing major bleeding and both doses at
reducing intracranial bleeding were consistent irrespective of
the center’s quality of INR control.
2.3. After Starting Dabigatran, When Should a Follow-Up
Appointment Be Scheduled? Dabigatran does not require
routine laboratory monitoring. Nevertheless, it is important
tomonitoradherencetotherapyandeventualadverseevents.Thrombosis 3
Patients should be provided with a phone contact for
support.
The frequency of follow-up appointments in these
patients must consider multiple factors: presence of comor-
bidities; previous treatment with VKAs; age and respective
degree of autonomy; disease chronicity.
Patientsshouldhaveaﬁrstvisitwithin3to6monthsafter
starting dabigatran and thereafter according to their medical
condition: in general, these patients should have biannual
visits (AR). In elderly patients (>75 years) or patients with
some degree of impaired renal function, quarterly visits are
recommended (AR).
Since dabigatran is eliminated primarily in urine and
since it is contraindicated in patients with severe renal
failure [17], renal function should be assessed in the ﬁrst
appointment and every 6 months when mild-to-moderate
renal dysfunction is present or whenever a decline of renal
function is suspected.
2.4. How Can Adherence Be Checked and Improved? The
success of a clinical intervention depends not only on an
accuratediagnosisandappropriatetreatment,butalsoonthe
patient’scommitmenttocomplywiththeprescribedtherapy.
Nonadherence is a major challenge for clinicians, especially
in elderly patients, and, as with other chronic diseases
(such as hypertension), AF patients should be monitored for
compliance [19].
Inviewoftheshorthalf-lifeofdabigatran(12to14hours
after multiple doses) [3], no coagulation test can ascertain
long-term compliance. As such, the evaluation of continued
adherence must be clinically assessed.
To improve adherence, patient education should be rein-
forced. Prior to dabigatran prescription, clinicians should
explain to patients and caregivers what an anticoagulant is;
why it is being prescribed; what are its risks and beneﬁts;
what adverse events can occur and how to identify and
deal with them. Patients and caregivers should be alerted of
the importance of immediately contacting the physician in
the event of bleeding or other adverse events and a special
emphasis should be given to the risks of noncompliance.
T h e s em e a s u r e ss h o u l db ec o m p l e m e n t e dw i t he d u c a t i o n a l
brochures and easy access to nonscheduled appointments.
For reassurance, prescribing physicians should provide a
phone contact to all patients starting dabigatran, especially
those switching over from VKAs.
Other healthcare providers should be aware that the
patient is anticoagulated, particularly if there is a possibility
of surgery. In this respect, patient alert cards are useful tools,
reinforcing patient adherence and providing other health
professionals with information on the prescribing drug.
2.5. How to Deal with Dyspepsia? Dyspepsia is a frequently
reported adverse event with drugs commonly prescribed
in primary care settings, such as NSAIDs or ticlopidine
[20]. In the RE-LY trial, dyspepsia was observed in 11.3%
and 11.8% of patients in the dabigatran arms and in
5.8% of patients in the warfarin arm [1]. Dabigatran-
relatedgastrointestinal(GI)symptomsweremostcommonly
of an esophageal/gastroesophageal reﬂux nature, typically
occurringsoonafterdruginitiationwithamild-to-moderate
presentation and, in most cases, did not require drug
discontinuation. Patients with GI symptoms had a higher
risk of GI bleeding, irrespective of whether they were treated
with dabigatran or warfarin [21], but the rate of GI bleeding
was increased with dabigatran 150mg bid versus warfarin
(annual rate 1.51% versus 1.02%, P = 0.007) [1].
It is important to inform patients that dyspepsia may
occur. The administration of dabigatran within meals
(breakfastanddinner)canmitigatethiseﬀect[22].Thevalue
of proton pump inhibitors in the management of dyspepsia,
in this speciﬁc scenario, is not yet clear. However, it is known
that a ﬁfth of the patients enrolled in the RE-LY trial were on
pantoprazole and although the bioavailability of dabigatran
was reduced by about 12.5% in this subpopulation, a
negative impact on clinical outcomes was not observed
[17]. This data supports the use of pantoprazole for the
management of dabigatran related dyspepsia.
2.6. In Which Patients Treated with Dabigatran Should Coag-
ulation Be Monitored? The RE-LY trial showed that dabi-
gatran, when compared to warfarin, is an eﬀective and
safe treatment that obviates the need for routine laboratory
monitoring.
The vast majority of patients will not beneﬁt from
routine and scheduled coagulation monitoring. In patients
with an increased risk of bleeding, careful dose selection
is advised. If available, the lower 110mg bid dose should
be used in patients aged at least 80 years; with high risk
of bleeding; in patients with concomitant dabigatran and
verapamil therapy [17]. In patients with moderate renal
impairment, close clinical surveillance is recommended,
including periodical assessment of renal function.
Only in exceptional situations may patients treated
with dabigatran require anticoagulation status assessment.
These situations are (1) cases of suspected overdose; (2)
patients presenting to the emergency departments with
acute bleeding, and (3) indication for urgent surgery
(see also Section 2.7).
2.7. How Can the Anticoagulant Eﬀect of Dabigatran Be
Measured? There is a close correlation between plasma dabi-
gatran concentration and the degree of anticoagulant eﬀect
evaluated by the ecarin clotting time (ECT) and thrombin
time(TT)[23].Toassesstheriskofbleeding,qualitativetests
such as activated partial prothrombin time (aPTT) or TT
(other than the dabigatran calibrated Hemoclot thrombin
inhibitor assay) may be used [24]. For a quantitative
measurement of dabigatran plasma concentrations, only the
dabigatran calibrated Hemoclot thrombin inhibitor assay (a
diluted TT) is available [17].
Importantly, anticoagulant parameters depend on the
timewhenthebloodsampleistakenrelativetothetimewhen
the previous dose was given. A blood sample taken 2 hours
after dabigatran ingestion (∼peak level) will have diﬀerent
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sample taken 10 to 16 hours (trough level) after ingestion of
the same dose [25].
The following coagulation tests may be used to assess the
risk of bleeding.
(i) aPTT: this test may be useful in determining an excess
of anticoagulant activity, despite aPTT being less sensitive
to the activity of dabigatran above therapeutic levels [23].
An aPTT >80 seconds (2 to 3 × baseline value) at trough
is associated with a higher risk of bleeding [26]. A normal
aPTT (not exceeding the upper limit of normal) indicates
noclinicallyrelevantanticoagulanteﬀectofdabigatran.Most
patients with therapeutic dabigatran plasma concentrations
will have an aPTT ratio of about 1.5 to 2.0 (45s to 65s), at
trough [23, 24]. However, as previously stated, aPTT should
not be used as a quantitative measurement of dabigatran
plasma concentrations.
(ii) TT: the actual test measure will depend on the
coagulometer and the thrombin lot used for measurement.
(iii) Calibrated Hemoclot thrombin inhibitor assay (a
diluted TT): an assay calibrated with dabigatran standards,
to calculate dabigatran concentration [23]. In patients taking
dabigatran for stroke prevention in nonvalvular AF, a diluted
TT measure of >200ng/mL of dabigatran plasma concen-
tration (approximately >65 seconds) prior to the next drug
intake (trough measure) is associated with a higher risk of
bleeding [24]. A normal diluted TT measurement indicates
no clinically relevant anticoagulant eﬀect of dabigatran [26].
(iv) Prothrombin time and INR are unreliable in patients
on dabigatran and false positive INR elevations have been
reported [23, 27]. These tests should not be used (AR).
2.8. How Should Patients on Dabigatran with Major or Life-
Threatening Bleeding Events Be Managed? Even though life-
threatening bleeding events are expected to be lower with
dabigatran compared to VKA, it is advisable that hospitals
develop speciﬁc protocols for emergency situations.
Presently, there is no speciﬁc antidote for dabigatran.
However, it has recently been demonstrated that a speciﬁc
humanized antibody fragment may provide a selective and
rapid reversal of dabigatran activity. This antibody fragment
is currently under clinical development for human use [28].
In the event of hemorrhagic complications, dabigatran
must be discontinued and the source of bleeding investi-
gated. As dabigatran is primarily excreted in the urine, ade-
quate diuresis is needed and ﬂuids should be administered
as tolerated (AR). Transfusions with fresh frozen plasma, red
blood cells, and fresh platelet concentrates may be consid-
ered, especially in cases where long-acting antiplatelet drugs
have been used. Reversal agents like recombinant factor
VIIa (rFVIIa) and activated or nonactivated prothrombin
complex concentrates (PCCs) may also be considered, as
suggested by experimental data [23, 29, 30]. Nevertheless,
their eﬃcacy remains unproven in the clinical setting. In
a study with 12 healthy young volunteers who received
dabigatran 150mg bid for two and a half days, a single
50IU/Kg bolus of PCC did not reverse the aPTT, ECT, and
TT. However, no assessment of bleeding time or correlation
with bleeding was performed [31].
When considering a surgical resolution for the life-
threatening hemorrhagic complication, the risks of this
procedure must be very carefully considered. If all of the
above measures fail to control the bleeding, hemodialysis
may be useful for dabigatran removal, especially in patients
with renal impairment (see Section 2.11)[ 23, 32]. Hemop-
erfusion over a charcoal ﬁlter may also have some beneﬁts
[33].
As an example of an oﬃcial emergency room protocol,
the Pharmaceutical Management Agency of New Zealand
recently issued the following guidelines for management of
bleeding in patients treated with dabigatran [34].
(i) Mild bleeding: local hemostatic measures; delay next
dose of dabigatran or discontinue treatment, as
appropriate.
(ii) Moderate-to-severe bleeding: local measures; ﬂuid
replacement; blood product transfusion; admin-
istration of antiﬁbrinolytic agent for example,
tranexamic acid IV (15–30mg/kg)±continuous infu-
sion (1mg/kg/hr); consider Prothrombinex-VF 25–
50IU/kg, and repeat if necessary with hematology
guidance.
(iii) Life-threatening bleeding: previous measures; rFVIIa
(100mcg/kg by IV bolus), repeat if necessary with
hematology guidance; hemodialysis, especially if
renal failure is present.
2.9. How to Manage a Patient Treated with Dabigatran and
Referred for Urgent Surgery? Patients receiving antithrom-
botic therapy who undergo elective surgery or invasive
procedures are at increased risk of bleeding. Therefore,
these interventions may require temporary discontinuation
ofantithromboticagents,anddabigatranisnotanexception.
Dabigatran should be discontinued 1 to 4 days prior to elec-
tive surgery, depending on the degree of renal impairment
and risk of bleeding (Table 1)[ 17].
If the surgery or invasive procedure cannot be delayed
to allow renal elimination of dabigatran and reversal of its
anticoagulant eﬀect, the degree of anticoagulation should
be checked with the diluted TT assay (Hemoclot thrombin
inhibitor assay) or aPTT [20, 26]. In the event of a normal
diluted TT or aPTT (not exceeding the upper limit of
normal) then no clinically relevant anticoagulant eﬀect of
dabigatran is present and surgery or invasive procedure can
proceedwithoutdelay.Ifplasmaconcentrationofdabigatran
is >200ng/mL or aPTT >80 seconds (2 to 3 × baseline value)
and an urgent procedure with a high risk of bleeding is
necessary, reversal of the anticoagulant eﬀect of dabigatran
with PCC or rFVIIa should be considered. If the blood
sample is not collected at trough, reference values for
coagulation tests are not currently available.
In the RE-LY study, patients receiving dabigatran were
more likely to have a surgery or invasive procedure within
24 hours of withholding OAC and did so with a substantially
lower risk of major bleeding than patients on warfarin
(relativeriskreductionof82%fordabigatran110mgbidand
56% for 150mg bid) [35].Thrombosis 5
Table 1: Guide to the discontinuation of dabigatran before elective
surgery or invasive procedure [17].
Renal function When to stop dabigatran before surgery
(CrCl mL/min) Standard risk of bleeding High risk of bleeding
>80 24 hours before 2 days before
>50 and ≤80 1-2 days before 2-3 days before
>30 and ≤50 2-3 days before 4 days before
When restarting dabigatran after surgery, clinicians
should be aware of the rapid onset of its anticoagulant
eﬀect. Dabigatran can be resumed 24 to 72 hours after
surgery, depending on the bleeding risk of the patient and
procedure, as recommended for therapeutic heparin in the
ACCP Guidelines [36].
2.10.IsaPatientTreatedwithDabigatranSuitableforNeurax-
ial Anesthesia? Neuraxial anesthesia comprises spinal (sub-
dural space anesthesia) and epidural block (epidural space
anesthesia) and is increasingly used in various types of
surgery for pain relief, in the perioperative or postoperative
periods [37].
The occurrence of spinal hematoma is a rare com-
plication of neuraxial anesthesia, but may result in irre-
versible neurological damage and its risk is increased with
antithrombotic therapy [38, 39]. Therefore, neuraxial anes-
thesia requires complete hemostatic function and dabigatran
should be temporarily discontinued before the procedure.
The timing of discontinuation should be adjusted in accor-
dance to the patient’s renal function and the procedure’s risk
of bleeding (Table 1).
Dabigatran may be initiated as soon as clinically indi-
cated and at least 6 hours after the removal of epidural
catheter [40].
2.11. Is Dialysis Eﬃcient in Removing Dabigatran from Circu-
lation? Dabigatran is dialysable due to its relatively small
molecular size and low plasma protein binding (∼35%)
[23]. This concept is supported by small studies performed
in patients with a renal function ranging from normal to
severely depressed. One open-label study demonstrated that
the mean fraction of dabigatran removed by hemodialysis
was 62% at 2 hours and 68% at 4 hours [41]. Another
open-label study performed in patients with end-stage renal
disease showed that the mean fraction of dabigatran cleared
from plasma by high ﬂow rate hemodialysis (400mL/min)
was 54 to 68% at 4 hours [32].
In emergency situations, hemodialysis can be employed
to eliminate dabigatran and reduce its anticoagulant eﬀect
[23].
2.12. Can a Patient Treated with Dabigatran Receive Dual
Antiplatelet Therapy (Aspirin Plus Clopidogrel)? Aspirin and/
or clopidogrel were used in 38.4% of patients during the RE-
LY study and increased the relative risk of major bleeding by
60%,buttheriskwaslowerwithdabigatran110mgbidwhen
compared to warfarin (HR 0.82, 95%CI: 0.67–1.00) [42].
Almost5%ofpatientsreceiveddualantiplatelettherapywith
aspirin and clopidogrel [43]. In these patients, the relative
eﬀects of both dabigatran 110mg bid and 150mg bid in
comparison to warfarin in terms of major bleeding risk were
consistent with the main trial results.
Adding aspirin to oral anticoagulation in patients with
stable vascular disease (coronary, carotid, or peripheral
arterial disease) does not reduce the risk of vascular events,
including myocardial infarction [14]. As such, concomitant
use of antiplatelets and oral anticoagulants should be
cautious and reserved to special indications such as acute
coronary syndromes or revascularization procedures. Dual
antiplatelet therapy should be restricted to patients receiving
coronarystenting.Implantationofdrugelutingstents,which
require a period of 6 to 12 months of dual antiplatelet
therapy,shouldbeavoidedwheneverpossible[14].Themore
potent new P2Y12 inhibitors, prasugrel, and ticagrelor, which
have a higher bleeding risk than clopidogrel [44, 45], set new
challenges to the safety of combining OAC with antiplatelet
therapy.
In patients with nonvalvular atrial ﬁbrillation and a
clear recommendation for oral anticoagulation (CHA2DS2-
VASc Score >1) and antiplatelet therapy, dabigatran is an
advantageous alternative to warfarin, particularly with the
110mg bid dose [42, 43].
Whenever dual or triple antithrombotic therapy is used,
strict blood pressure control is strongly recommended [46].
2.13. How to Manage a Patient Treated with Dabigatran
and Admitted for an Acute Coronary Syndrome? Which
Antithrombotics Can Be Used If the Patient Is Referred for
Primary Angioplasty? Can Dabigatran Be Administered Safely
after an Acute Coronary Syndrome? In the RE-LY study, there
were speciﬁc recommendations for the management of acute
coronary syndromes (ACSs). This issue was also tackled in
the protocol of the RELY-ABLE trial, an extension of the
dabigatran treated patients that completed the RE-LY trial
(Table 2)[ 47].
ESC and ACC/AHA Guidelines recommend the use of
dual antiplatelet therapy (aspirin plus P2Y12 inhibitor) in
the setting of ACS [48–50] and this should also be applied
to the patient treated with dabigatran. Since guidelines
also recommend anticoagulation (heparin, fondaparinux,
or bivalirudin) in the acute phase, it seems reasonable to
temporarily discontinue dabigatran and start the recom-
mended anticoagulants at least 12 hours after the last dose of
dabigatran or as soon as the aPTT is <1.5 × baseline value.
If the patient is suitable for reperfusion therapy (ST-
segment elevation myocardial infarction and less than 12
hours of symptoms) primary percutaneous coronary inter-
vention (PCI) is preferable to ﬁbrinolytic therapy. If primary
PCI is not available, ﬁbrinolysis should only be administered
if aPTT is <1.5 × baseline value and potential gains outweigh
the bleeding risks (AR).
Heparin should be administered during PCI according
to the usual target of activated clotting time (ACT). There
is a linear concentration-dependent increase in ACT with
dabigatran plasma concentrations of up to 250ng/mL [23].6 Thrombosis
Table 2: Recommendations for the management of acute coronary
syndromes in the RE-LY and RELY-ABLE studies [47].
(1) Dabigatran should be temporarily discontinued
(2) Aspirin, clopidogrel and glycoprotein IIb/IIIa inhibitors may be
administered according to usual clinical practice
(3) Heparin can be started 12 or more hours after the last dose of
dabigatran or as soon as the aPTT is <1.5 × baseline value
(4) Reperfusion with primary PCI is preferable to ﬁbrinolysis
(5) During PCI the ACT should be measured and heparin
administered as needed according to usual practice
Dabigatran can be restarted after the discontinuation of
heparin,whichgenerallyoccursaftercoronaryrevasculariza-
tion or after at least 48 hours of heparin therapy.
In the RE-LY trial, the annual rate of myocardial
infarction (MI) was slightly higher in the dabigatran groups
(0.82%/year for 110mg and 0.81%/year for 150mg) when
compared with the warfarin group (0.64%/year) [51, 52].
This result may represent a play of chance or a more protec-
tive eﬀect of warfarin against MI in patients with AF [53].
Nevertheless, in the RE-LY trial, this potential advantage
of warfarin was exceeded by the beneﬁt of dabigatran on
cerebrovascular events, as reﬂected in the lower annual rate
of vascular mortality observed in the dabigatran groups [1].
One meta-analysis of 7 trials found an increased risk of
MI and ACS associated with dabigatran [54], but in clinical
trials of primary prevention of venous thromboembolism, in
patients undergoing major orthopedic surgery, no increase
in ACS was detected in patients treated with dabigatran
when compared to those treated with enoxaparin [55]. In
the RE-LY platelet function substudy, no evidence of platelet
activation was observed in the group of patients with AF
receiving dabigatran when compared to warfarin [56].
2.14. How to Manage Anticoagulant Therapy in a Patient
Treated with Dabigatran and Submitted to Percutaneous Abla-
tionofAF? In a recent study, administration of dabigatran to
123 consecutive patients after percutaneous ablation of AF
was found to be well tolerated and safe in terms of bleeding
complications and thromboembolic events, leading to the
conclusion that dabigatran could be a good alternative to
warfarin in this context [57].
In this study, periprocedural anticoagulation was based
on a predetermined algorithm. Patients on dabigatran prior
to AF ablation stopped this drug 36 hours before the
procedure if estimated glomerular ﬁltration rate (GFR) was
>60mL/min, 48 hours before the procedure if GFR was 40 to
60mL/min, and 60 hours before the procedure if estimated
GFR was <40mL/min. Patients receiving dabigatran before
ablation did not receive preprocedural enoxaparin.
Intraprocedural anticoagulation consisted on a weight-
based bolus of unfractionated heparin administered when
the transseptal sheath entered the left atrium, followed by
a 1,000 units/hour infusion running through the transseptal
sheath. Additional heparin administration depended on the
ACT, targeted at 225 seconds. At the end of the procedure,
heparin was reversed with protamine and all sheaths were
removed.
After ablation patients received two doses of enoxaparin
(0.5mg/kg), the ﬁrst one immediately at the end of the
procedure and the second 12 hours later. Dabigatran was
started 10 hours after the last enoxaparin dose (22 hours
after the procedure) at a dose of 150mg bid if the estimated
GFR was >30mL/min and 75mg bid if the estimated GFR
was between 15 and 30mL/min (in Europe, the 75mg bid
dose is not approved for stroke prevention in patients with
nonvalvular AF). Patients with a GFR <15mL/min were not
considered for dabigatran.
Dabigatran was maintained for at least 30 days after
ablation. No postablation strokes, transient ischemic attacks,
or systemic thromboembolic events were reported [57].
The Dabigatran for Peri Procedural Anticoagulation
During Radiofrequency Ablation of Atrial Fibrillation (DAP-
PAR AF) trial, a prospective, open-label study, will start in a
near future. In this trial, periprocedural anticoagulation will
be managed in a similar way to that which is described in the
previous study and this trial’s primary outcome will be the
incidence of periprocedural major bleeding complications
[58].
2.15. How to Manage Cardioversion in a Patient Treated with
Dabigatran? Cardioversion to sinus rhythm (pharmacolog-
ical or electrical) can be safely considered in AF patients
treated with dabigatran. According to the ESC guidelines
[14], in patients with AF of 48h or longer duration (or
AF of unknown duration) undergoing cardioversion, oral
anticoagulants should be given for at least 3 weeks prior and
4 weeks after cardioversion.
This recommendation is also valid for dabigatran.
Despite the fact that with dabigatran eﬀective anticoagu-
lation is obtained within 2 hours of administration, the
possibility of a thrombus being already present in the left
atrial appendage must be considered.
There is no prospective data on the safety of cardiover-
sion under dabigatran treatment, but a post hoc analysis
of the RE-LY trial revealed a low and comparable rate of
cardioversion-related strokes in patients treated with dabiga-
tran versus VKA [59]. In this study, the largest cardioversion
study to date and the ﬁrst evaluating dabigatran in this
setting, more dabigatran patients underwent prior trans-
esophageal echocardiography (TEE) (25.5% for dabigatran
110mg, 24.1% for dabigatran 150mg, and 13.3% for
warfarin, P<0.0001 for comparisons between dabigatran
and warfarin) and although the prevalence of left atrial
thrombus was not signiﬁcantly higher in the dabigatran
patients (1.8% for dabigatran 110mg, 1.2% for dabigatran
150mg, and 1.1% for warfarin, P = NS for comparisons
between dabigatran and warfarin), it may still be prudent
to recommended a TEE before a planned cardioversion in
patients taking dabigatran.
It is important to point out that the routinely performed
INR test, prior to cardioversion, is of no use in patients
treated with dabigatran and noteworthy that the dabigatran-
speciﬁc coagulation assay (diluted assay) will inform if theThrombosis 7
patient took dabigatran that particular morning, but gives
no information on treatment compliance over the preceding
3 week period. Therefore, compliance of drug intake in the
preceding 3 to 4 weeks should be speciﬁcally inquired and
documented in the patient’s ﬁle.
Finally, it is also important to recall that long-term
anticoagulation is required for patients with a high throm-
boembolic risk, even if sinus rhythm is restored [14].
2.16. Is It Safe to Perform Thrombolysis for an Acute Ischemic
Stroke in a Patient Treated with Dabigatran? Despite the fact
thattherearenoevidence-baseddatatoanswerthisquestion,
thrombolytic therapy is not recommended for anticoag-
ulated patients with dabigatran [17] .T h e r ei so n l yo n e
reported case of thrombolytic treatment with intravenous rt-
PA performed just below 4.5h after the onset of symptoms
and 7 hours after the last administration of dabigatran
(aPTT 34.8 seconds, normal range 22.2–34.4 seconds; TT
not reported) [60]. In this case, no hemorrhagic complica-
tions were observed. The Interventional Management Stroke
(IMS) III trial proposed that administration of rt-PA or
endovascular treatment could be considered 48h after the
last intake of dabigatran or within 48h of last intake with
a normal aPTT [61]. Future studies are needed in order to
answer this question, until then the use of ﬁbrinolytic agents
for the treatment of acute ischemic stroke can probably
be considered if the patient presents with a diluted TT or
aPTT not exceeding the upper limit of normal, according
to the local reference range, but careful evaluation of patient
eligibility is strongly encouraged.
2.17. In a Patient with AF and an Acute Ischemic Stroke, or
Transient Ischemic Attack, When Should Therapy with Dabi-
gatran Be Initiated? A substudy of the RE-LY trial showed
that there was no increase in adverse events, including
intracranial bleeding, with the two doses of dabigatran when
compared to warfarin, between patients with and without
previous stroke or transient ischemic attack [62]. Never-
theless, this trial excluded patients with transient ischemic
attackorischemic stroke in the twoweeks beforeenrollment.
Thus, while initiation of dabigatran seems safe after the ﬁrst
two weeks, further data on earlier initiation of dabigatran
after stroke or transient ischemic attack is needed. However,
it is important to underline that, in these settings, data
concerninginitiation ofotheranticoagulantdrugs,including
VKAs, is also lacking. An ongoing observational multicenter
study, the Risk of early stroke recurrence in patients with
AtrialFibrillation(RAF)study,iscurrentlyevaluatingtiming
of initiation of diﬀerent anticoagulant drugs in patients
with transient ischemic attack or acute ischemic stroke and
AF (Paciaroni et al., unpublished data, 2011). Early intro-
duction of dabigatran in transient ischemic attacks or minor
ischemic stroke cases seems attractive, in view of its rapid
anticoagulant action, and is probably feasible, but more data
is needed in order to identify the optimal time for treatment
initiation. Delaying introduction of anticoagulant therapy
in patients with extensive ischemic lesions, as proposed by
current guidelines [63], should also be advocated in the case
of dabigatran, to avoid hemorrhagic transformation.
2.18. How Should Intracranial Bleeding Be Managed in a
Patient Treated with Dabigatran? Fewer intracranial hemor-
rhagic events are expected in patients under treatment with
dabigatran than in patients treated with warfarin. In the
RE-LY trial, in comparison with warfarin treatment, there
was a marked reduction of intracranial bleeding with both
doses of dabigatran (69% reduction with dabigatran 110mg
bid and 60% reduction with dabigatran 150mg bid, P<
0.001forcomparisonsbetweendabigatranandwarfarin)[1].
Nevertheless, it is important to understand how to manage
these situations in case they do occur.
As there is no antidote for dabigatran, currently avail-
able, supportive treatment in order to stop bleeding is
the mainstay of management of intracranial hemorrhagic
events. Dabigatran should be stopped immediately and
symptomatictreatmentshouldbeinitiated.Furtherattitudes
should be individualized according to the severity of the
hemorrhage [64, 65], and measures described in Section 2.8
should be taken into account.
3. Conclusion
The questions answered in this paper represent some of the
relevant issues clinicians will face when asked to manage
nonvalvular AF patients treated with dabigatran. Informa-
tion about these and other management issues should be
easily and widely available, in order to improve correct
patient and drug dosage selection, taking into account
variables such as age, renal function, and comorbidities.
“Real-world” experience with dabigatran and further
evidence from ongoing clinical trials will dictate the need for
adjustments to the recommendations in this paper.
Disclosure
J. Ferreira, D. Ferreira, M. Viana-Baptista, P. Bettencourt,
and R. Cernadas report receiving consulting fees from
Boehringer Ingelheim Portugal. F. Crespo reports receiving
grant support from Boehringer Ingelheim Portugal and
Roche Portugal.
Acknowledgment
The authors would like to acknowledge Dra. Katya Reis
Santos, who provided medical writing services, supported by
an unrestricted grant from Boehringer Ingelheim Portugal.
References
[1] S. J. Connolly, M. D. Ezekowitz, S. Yusuf et al., “Dabigatran
versus warfarin in patients with atrial ﬁbrillation,” The New
England Journal of Medicine, vol. 361, no. 12, pp. 1139–1151,
2009.
[2] U.S. Food and Drug Administration, “FDA approves Pradaxa
to prevent stroke in people with atrial ﬁbrillation,” 2010,8 Thrombosis
http://www.fda.gov/NewsEvents/Newsroom/PressAnnounce-
ments/ucm230241.htm.
[3] European Medicines Agency, “Pradaxa’s approval for use in
European Union,” 2011, http://www.ema.europa.eu/ema/
index.jsp?curl=pages/medicines/human/medicines/000829/
human med 000981.jsp&mid=WC0b01ac058001d124.
[4] J. J. You, D. Singer, P. A. Howard et al., “Antithrombotic
therapy for atrial ﬁbrillation: antithrombotic therapy and
prevention of thrombosis, 9th ed: American College of Chest
Physicians evidence-based clinical practice guidelines,” Chest,
vol. 141, supplement 2, pp. e531S–e575S, 2012.
[ 5 ] J .P i n k ,S .L a n e ,M .P i r m o h a m e d ,a n dD .A .H u g h e s ,
“Dabigatran etexilate versus warfarin in management of non-
valvular atrial ﬁbrillation in UK context: quantitative beneﬁt-
harm and economic analyses,” British Medical Journal, vol.
343, Article ID d6333, pp. 1–14, 2011.
[6] C. J. L. Murray and A. D. Lopez, “Mortality by cause for eight
regions of the world: global burden of disease study,” The
Lancet, vol. 349, no. 9061, pp. 1269–1276, 1997.
[7] C. Sarti, D. Rastenyte, Z. Cepaitis, and J. Tuomilehto, “Inter-
nationaltrendsinmortalityfromstroke,1968to1994,”Stroke,
vol. 31, no. 7, pp. 1588–1601, 2000.
[8] D.-G. da Saude, “Risco de morrer em Portugal 2006—vol.
1 (In Portuguese),” Direcc ¸˜ ao-Geral da Sa´ ude, Direcc ¸˜ ao de
Servic ¸os de Epidemiologia e Estat´ ısticas de Sa´ ude, Divis˜ ao de
Epidemiologia, Lisboa, 2009, http://www.dgs.pt.
[ 9 ] M .C o r r e i a ,M .R .S i l v a ,I .M a t o se ta l . ,“ P r o s p e c t i v e
community-based study of stroke in Northern Portugal:
incidence and case fatality in rural and urban populations,”
Stroke, vol. 35, no. 9, pp. 2048–2053, 2004.
[10] D. Bonhorst, M. Mendes, P. Adrag˜ ao et al., “Prevalence of
atrial ﬁbrillation in the Portuguese population aged 40 and
over: the FAMA study,” Revista Portuguesa de Cardiologia, vol.
29, no. 3, pp. 331–350, 2010.
[11] L. Guize, F. Thomas, K. Bean, A. Benetos, and B. Pannier,
“Atrial ﬁbrillation: prevalence, risk factors and mortality in a
large French population with 15 years of follow-up,” Bulletin
de l’Academie Nationale de Medecine, vol. 191, no. 4-5, pp.
791–805, 2007.
[12] N. F. Murphy, C. R. Simpson, P. S. Jhund et al., “A national
survey of the prevalence, incidence, primary care burden and
treatment of atrial ﬁbrillation in Scotland,” Heart, vol. 93, no.
5, pp. 606–612, 2007.
[13] D. Deplanque, D. Leys, L. Parnetti et al., “Stroke prevention
and atrial ﬁbrillation: reasons leading to an inappropriate
management: main results of the SAFE II study,” British
Journal of Clinical Pharmacology, vol. 57, no. 6, pp. 798–806,
2004.
[14] A. J. Camm, P. Kirchhof, G. Y. Lip et al., “Guidelines for
the management of atrial ﬁbrillation: the task force for the
management of atrial ﬁbrillation of the European Society of
Cardiology (ESC),” European Heart Journal, vol. 31, pp. 2369–
2429, 2010.
[15] European Medicines Agency, “Updates on safety of Prad-
axa,” 2011, http://www.ema.europa.eu/ema/index.jsp?curl=
pages/news and events/news/2011/11/news detail 001390.jsp
&mid=WC0b01ac058004d5c1&jsenabled=true.
[16] D. W. Cockcroft and M. H. Gault, “Prediction of creatinine
clearance from serum creatinine,” Nephron,v o l .1 6 ,n o .1 ,p p .
31–41, 1976.
[17] European Medicines Agency. Pradaxa, “Summary of Product
Characteristics,” 2011, http://www.ema.europa.eu/docs/en
GB/document library/EPAR - Product Information/human/
000829/WC500041059.pdf.
[18] L. Wallentin, S. Yusuf, M. D. Ezekowitz et al., “Eﬃcacy and
safety of dabigatran compared with warfarin at diﬀerent levels
ofinternationalnormalisedratiocontrolforstrokeprevention
inatrialﬁbrillation:ananalysisoftheRE-LYtrial,” TheLancet,
vol. 376, no. 9745, pp. 975–983, 2010.
[19] S. A. Doggrell, “Adherence to medicines in the older-aged
with chronic conditions: does intervention by an allied health
professional help?” Drugs & Aging, vol. 27, no. 3, pp. 239–254,
2010.
[20] S. Noble and K. L. Goa, “Ticlopidine: a review of its pharma-
cology, clinical eﬃcacy and tolerability in the prevention of
cerebral ischaemia and stroke,” Drugs & Aging, vol. 8, no. 3,
pp. 214–232, 1996.
[21] J.Aisenberg,S.J.Connolly,S.Yangetal.,“Uppergastrointesti-
nal symptoms occurring in dabigatran—treated subjects: an
analysisoftheRE-LYtrialwith18,113subjects,”inProceedings
of the American College of Gastroenterology Annual Scientiﬁc
Meeting, Washington, DC, USA, October 2011.
[22] G. J. Hankey and J. W. Eikelboom, “Dabigatran etexilate: a
new oral thrombin inhibitor,” Circulation, vol. 123, no. 13, pp.
1436–1450, 2011.
[23] J. van Ryn, J. Stangier, S. Haertter et al., “Dabigatran
etexilate—a novel, reversible, oral direct thrombin inhibitor:
interpretation of coagulation assays and reversal of anticoagu-
lant activity,” Thrombosis and Haemostasis, vol. 103, no. 6, pp.
1116–1127, 2010.
[24] M. V. Huisman, G. Y. H. Lip, H. C. Diener et al., “Dabigatran
etexilate for stroke prevention in patients with atrial ﬁbrilla-
tion: resolving uncertainties in routine practice,” Thrombosis
and Haemostasis, vol. 107, no. 5, 2012.
[25] J. Stangier, H. St¨ ahle, K. Rathgen, and R. Fuhr, “Pharmacoki-
netics and pharmacodynamics of the direct oral thrombin
inhibitor dabigatran in healthy elderly subjects,” Clinical
Pharmacokinetics, vol. 47, no. 1, pp. 47–59, 2008.
[26] Boehringer Ingelheim, “Pradaxa (dabigatran etexilate) Pre-
scriber guide for stroke prevention in atrial ﬁbrillation,” 2011,
http://www.pradaxa.co.uk/downloads/spaf-prescriber-guide
.pdf.
[27] C. E. DeRemer, J. S. Gujral, J. W. Thornton, and R. A.
Sorrentino, “Dabigatran falsely elevates point of care inter-
national normalized ratio results,” The American Journal of
Medicine, vol. 124, pp. e5–e6, 2011.
[28] J. van Ryn, T. Litzenburger, A. Waterman et al., “Dabigatran
anticoagulant activity is safely neutralized by an antibody
selective to dabigatran in vitro and in vivo models,” Journal
of American College of Cardiology, vol. 57, no. 14, p. E-1130,
2011.
[29] I. Pragstl, B. D¨ orr, F. Kaspereit et al., “Beriplex P/N reverses
bleeding in an acute renal injury model after dabigatran
overdose in rabbits,” Pathophysiology of Haemostasis and
Thrombosis, vol. 37, pp. A94–P486, 2010.
[30] J. van Ryn, D. Ruhl, H. Priepke et al., “Reversibility of the
anticoagulant eﬀect of high doses of the direct thrombin
inhibitor, dabigatran, by recombinant factor VIIa or activated
prothrombin complex concentrate,” Haematologica, vol. 93,
supplement 1, p. 148, 2008, abstract 0370.
[31] E. S. Eerenberg, P. W. Kamphuisen, M. K. Sijpkens et
al., “Reversal pf rivaroxaban and dabigatran by prothrom-
bin complex concentrate: a randomized, placebo-controlled,
crossover study in healthy subjects,” Circulation, vol. 124, pp.
1573–1579, 2011.
[32] F. Wagner, H. Peters, S. Formella et al., “Eﬀective elimination
of dabigatran with haemodialysis: a phase-I single-centreThrombosis 9
study inpatients with end stage renal disease,” Circulation, vol.
124, no. 21, supplement, p. A13303, 2011.
[33] J. van Ryn, M. Neubauer, R. Flieg et al., “Successful removal
of dabigatran in ﬂowing blood with an activated charcoal
hemoperfusion column in an in vitro test system (abstract
P485),” Pathophysiology of Haemostasis and Thrombosis, vol.
57, p. A94, 2010.
[34] PHARMAC The Pharmaceutical Management Agency of New
Zealand, “Guidelines for management of bleeding with
dabigatran,” 2011, http://www.pharmac.govt.nz/2011/06/13/
Dabigatran%20bleeding%20management.pdf.
[35] J. S. Healey, J. Eikelboom, J. Douketis et al., “Peri-procedural
bleeding and thromboembolic events with dabigatran com-
pared to warfarin. Results from the RE-LY trial,” Circulation,
vol. 124, no. 21, supplement, p. A12041, 2011.
[36] J. D. Douketis, A. C. Spyropoulos, F. A. Spencer et al., “Peri-
operative management of antithrombotic therapy: antithrom-
botic therapy and prevention of thrombosis, 9th ed: American
College of Chest Physicians evidence-based clinical practice
guidelines,” Chest, vol. 141, supplement 2, pp. e326S–e350S,
2012.
[37] L. Green and S. J. MacHin, “Managing anticoagulated patients
during neuraxial anaesthesia,” British Journal of Haematology,
vol. 149, no. 2, pp. 195–208, 2010.
[38] E. Vandermeulen, “Is anticoagulation and central neural
blockade a safe combination?” Current Opinion in Anaesthe-
siology, vol. 12, no. 5, pp. 539–543, 1999.
[39] T.Horlocker,D.Wedel,J.Rowlingsonetal.,“AmericanCollege
of Chest Physicians. Executive summary: regional anesthesia
in the patient receiving antithrombotic or thrombolytic
therapy. American Society of Regional Anesthesia and Pain
Medicine evidence-based guidelines (third edition),” Regional
Anesthesia and Pain Medicine, vol. 35, pp. 64–101, 2010.
[40] N. Rosencher, M. P. Bonnet, and D. I. Sessler, “Selected new
antithrombotic agents and neuraxial anaesthesia for major
orthopaedic surgery: management strategies,” Anaesthesia,
vol. 62, no. 11, pp. 1154–1160, 2007.
[41] J. Stangier, K. Rathgen, H. Sthle, and D. Mazur, “Inﬂuence
of renal impairment on the pharmacokinetics and pharmaco-
dynamics of oral dabigatran etexilate: an open-label, parallel-
group, single-centre study,” Clinical Pharmacokinetics, vol. 49,
no. 4, pp. 259–268, 2010.
[42] A. L. Dans, S. Connolly, and M. Brueckmann, “Concom-
itant use of antiplatelet therapy with dabigatran or warfa-
rin in the randomized evaluation of long-term anticoa-
gulation therapy (RE-LY) trial,” Presented at the Euro-
pean Society of Cardiology Congress, 2011, http://www.esca-
rdio.org/congresses/esc-2011/congress-reports/Pages/709-5-
RE-LY.aspx.
[43] J. W. Eikelboom, L. Wallentin, S. J. Connolly et al., “Risk of
bleedingwith2dosesofdabigatrancomparedwithwarfarinin
older and younger patients with atrial ﬁbrillation: an analysis
of the randomized evaluation of long-term anticoagulant
therapy (RE-LY) Trial,” Circulation, vol. 123, no. 21, pp. 2363–
2372, 2011.
[44] S. D. Wiviott, E. Braunwald, C. H. McCabe et al., “Prasugrel
versusclopidogrelinpatientswithacutecoronarysyndromes,”
The New England Journal of Medicine, vol. 357, no. 20, pp.
2001–2015, 2007.
[45] L. Wallentin, R. C. Becker, A. Budaj et al., “Ticagrelor versus
clopidogrel in patients with acute coronary syndromes,” The
New England Journal of Medicine, vol. 361, no. 11, pp. 1045–
1057, 2009.
[46] J. S. Paikin, D. S. Wright, M. A. Crowther, S. R. Mehta, and J.
W.Eikelboom,“Tripleantithrombotictherapyinpatientswith
atrial ﬁbrillation and coronary artery stents,” Circulation, vol.
121, no. 18, pp. 2067–2070, 2010.
[47] Boehringer Ingelheim, RELY-ABLE Trial Emergency Infor-
mation, 2011, http://www.rely-able-trial.com/Rely2Web/
resources/jsp/emerency sub menu.jsp.
[48] F. van de Werf, J. Bax, A. Betriu et al., “Management of acute
myocardial infarction in patients presenting with persistent
ST-segment elevation: the Task Force on the Management
of ST-Segment Elevation Acute Myocardial Infarction of the
European Society of Cardiology,” European Heart Journal, vol.
29, pp. 2909–2945, 2008.
[49] R. S. Wright, J. L. Anderson, C. D. Adams et al., “2011
ACCF/AHA focused update of the guidelines for the man-
agement of patients with unstable angina/non-ST-elevation
myocardial infarction (Updating the 2007 Guideline): a report
of the American College of cardiology foundation/American
heart association task force on practice guidelines,” Circula-
tion, vol. 123, no. 18, pp. 2022–2060, 2011.
[50] C. W. Hamm, J. P. Bassand, S. Agewall et al., “ESC Guidelines
for the management of acute coronary syndromes in patients
presenting without persistent ST-segment elevation: the Task
Forceforthemanagementofacutecoronarysyndromes(ACS)
inpatientspresentingwithoutpersistentST-segmentelevation
of the European Society of Cardiology (ESC),” European Heart
Journal, vol. 32, pp. 2999–3054, 2011.
[51] S. J. Connolly, M. D. Ezekowitz, S. Yusuf, P. A. Reilly, and L.
Wallentin, “Newly identiﬁed events in the RE-LY trial,” The
New England Journal of Medicine, vol. 363, no. 19, pp. 1875–
1876, 2010.
[52] S. H. Hohnloser, J. Oldgren, S. Yang et al., “Myocardial
ischemic events in patients with atrial ﬁbrillation treated with
dabigatran or warfarin in the RE-LY Trial,” Circulation, vol.
125, pp. 669–676, 2012.
[53] G. Y. H. Lip and D. A. Lane, “Does warfarin for stroke
thromboprophylaxis protect against MI in atrial ﬁbrillation
patients?” The American Journal of Medicine, vol. 123, no. 9,
pp. 785–789, 2010.
[54] K. Uchino and A. V. Hernandez, “Dabigatran association
with higher risk of acute coronary events: meta-analysis
of noninferiority randomized controlled trials,” Archives of
Internal Medicine, vol. 172, no. 5, pp. 397–402, 2012.
[55] G. W. Barsness, J. S. Smith, B. I. Eriksson et al., “Evaluation
of the acute coronary syndrome safety proﬁle of dabigatran
etexilate in patients undergoing major orthopedic surgery,”
Circulation, vol. 124, no. 21, supplement, p. A14413, 2011.
[56] J.Eikelboom,J.Oldgren,andP.Reilly,“Noevidenceofplatelet
activation in patients with atrial ﬁbrillation who are treated
with dabigatran: a substudy of the RELY Trial,” in Proceedings
of the International Society on Thrombosis and Haemostasis,
July 2011.
[57] R. A. Winkle, R. H. Mead, G. Engel et al., “The use
of dabigatran immediately after atrial ﬁbrillation ablation,”
Journal of Cardiovascular Electrophysiology, vol. 23, no. 3, pp.
264–268, 2012.
[58] ClinicalTrials.gov, “DAPPAR AF,” 2011, http://clinicaltrials
.gov/ct2/show/NCT01468155?term=dappar&rank=1.
[59] R.Nagarakanti,M.D.Ezekowitz,J.Oldgrenetal.,“Dabigatran
versus warfarin in patients with atrial ﬁbrillation: an analysis
of patients undergoing cardioversion,” Circulation, vol. 123,
no. 2, pp. 131–136, 2011.
[60] A. de Smedt, S. de Raedt, K. Nieboer, J. de Keyser, and
R. Brouns, “Intravenous thrombolysis with recombinant10 Thrombosis
tissue plasminogen activator in a stroke patient treated with
dabigatran,” Cerebrovascular Diseases, vol. 30, no. 5, pp. 533–
534, 2010.
[61] ClinicalTrials.gov, “IMS III,” 2006, http://clinicaltrials.gov/
ct2/show/NCT00359424.
[62] H. C. Diener, S. J. Connolly, M. D. Ezekowitz et al., “Dabiga-
trancompared with warfarin inpatients with atrialﬁbrillation
and previous transient ischaemic attack or stroke: a subgroup
analysis of the RE-LY trial,” The Lancet Neurology, vol. 9, no.
12, pp. 1157–1163, 2010.
[63] European Stroke Organization, Guidelines for Stroke Manag-
ement, 2009, http://www.eso-stroke.org/recommendations
.php?cid=9&sid=1.
[64] M. Watanabe, F. M. Siddiqui, and A. I. Qureshi, “Inci-
dence and management of ischemic stroke and intracerebral
hemorrhage in patients on dabigatran etexilate treatment,”
Neurocritical Care, vol. 16, no. 1, pp. 203–209, 2012.
[65] W. Zhou, S. Schwarting, S. Illanes et al., “Hemostatic therapy
in experimental intracerebral hemorrhage associated with the
direct thrombin inhibitor dabigatran,” Stroke, vol. 42, pp.
3594–3599, 2011.